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CORNEA EPITHELIUM EXTENSION PROMOTER 



Abstract : 

PROBLEM TO BE SOLVED: To obtain a compound to perform a promoting 
effect on cornea epithelium extension in an ophthalmic field. 
SOLUTION: A P2Y receptor agonist represented by a phosphoric acid 
compound containing an adenosyl group, a uridyl group, a 
xanthosyl group, a guanosyl group or a thimidyl group or its salts 
exhibits an excellent promoting effect on cornea epithelium 
extension. For example, uridine 5 ' -diphosphate, adenosine 
5 ' -diphosphate, uridine 5 ' -triphosphate, adenosine 

5 ' -trtphosphate, PI, P4-di (uridine-5 ' ) tetraphosphate 

represented by the chemical formula or their salts can be cited 
as compounds having an especially excellent action among 
compounds of the P2Y receptor agonist. 
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* NOTICES * 

JPO and NCXPI are not responsible for any 
damages caused by the use o£ this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The epithelium-anterius-comeae expansion accelerator which makes P2Y acceptor agonist an active 
principle. 

[Claim 2] The epithelium-anterius-comeae expansion accelerator according to claim 1 whose P2Y acceptor agonist is 
the compound expressed with the following general formula [I], or its salts. 

[Formula 1' 




(** to which X is expressed with a hydrogen atom or a chemical formula [11] for n in the integer of 1-4 among a 
formula [Formula 2]) 




Rl R2 or [ being the same ] — or it differs and a uracil radical, a CHIMIRU radical, an adenyl radical, a xanthyl radical, 
and a guanyl radical are shown, respectively. 

[Claim 3] P2Y acceptor agonist is PI. P4 Epithelium-anterius-comeae expansion accelerator according to claim 1 or 2 
which is - JI (uridine - 5') 4 phosphoric acid, uridine 5 '-2 phosphoric-acid and adenosine 5*-2 phosphoric acid, uridine 5 
'-3 phosphoric-acid or adenosine 5'-3 phosphoric acid, or its salts. 



[Translation done.] 
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* NOTICES * 
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3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the epithelium-anterius-comeae expansion accelerator which makes 

P2Y acceptor agonist an active principle. 

[0002] 

[Description of the Prior Art] A cornea is the organization of a transparent non-blood vessel with a diameter [ of about 
1cm ], and a thickness of about 1mm. The transparency of a comea has had effect important for a visual function, and 
the various physiology biochemical phenomena in a comea are functioning mainly for the purpose of saying 
[ maintenance of the transparency of a comea ]. 

[0003] The epithelium-anterius-comeae deficit caused by various diseases, such as a corneal ulcer, epithelium-anterius- 
comeae exfoliation, keratitis, or dry eye, will be automatically restored, if there is no concurrence of mixed infection. 
However, if restoration is delayed by a certain reason or an epithelium deficit prolongment-izes, without performing 
restoration, it not only has a bad influence on normal construction of an epithelium, but it will be injured to the 
stmcture and the function of parenchyma or an inner bark. By protecting a comea firont face firom a stimulus of the 
external world, an epithelium extends with nature and the principle of the cure fi-om the former aims at [ passive ] re- 
covering of the deficit section. In recent years, the factor which participates in fission, migration, adhesion, expansion, 
etc. of a cell is solved with development of cell biology, and it is reported to restoration of an epithelium-anterius- 
comeae deficit that the compound which promotes expansion of the epithelium anterius comeae bears an important role 
(****, 46, 738-743 (1992), an ophthahnology operation, 5, and 719-727 (1992)). 

[0004] On the other hand, various researches on the P2Y acceptor agonist which is the active principle of this invention 
are also reported. Treating the lung disease which involves characteristic of maintenance of mucous secretion using 
uridine 5*-3 phosphoric acid (UTP), an adenosine triphosphate (ATP), etc. for example, to U.S. Pat. No. 5,292,498 That 
UTP and other phosphoric-acid nucleosides which are P2 Y acceptor agonist are effective as an otitis media therapy 
agent to WO 97/No. 29756 Moreover, P2Y acceptor agonists, such as UTP, have tear fluid secretion, and it is reported 
to WO 98/No. 34593 that it is useful for the therapy of the failure of dry eye or a nasolacrimal duct. However, the 
research on an epithelium-anterius-comeae expansion operation of such P2Y acceptor agonists is not yet made. 
[0005] 

[Problem(s) to be Solved by the Invention] It is interesting to find out an application new about the above-mentioned 
P2Y acceptor agonist, and it is a very important technical problem to look for the compound which does so an 
epithelium-anterius-comeae expansion facilitatory effect in an ophthalmology field. 
[0006] 

[Means for Solving the Problem] When this invention person etc. looked for various compounds and examined the 
pharmacological action, he found out that P2Y acceptor agonist had an epithelium-anterius-comeae expansion 
operation, and resulted in this invention. 
[0007] 

[Embodiment of the Invention] This invention offers the epithelium-anterius-comeae expansion accelerator which 
makes an active principle P2Y acceptor agonist which is the compoimd (henceforth a limitation "this compoimd" 
without special mention) expressed for example, with the following general formula [I], or its salts. This invention 
offers the expansion approach of the epithelium anterius comeae which consists of medicating a patient with the 
constituent which contains the P2Y acceptor agonist of an effective dose, or its salt permitted in pharmacology again 
with the additive permitted in pharmacology. 

[0008] this invention offers use of the P2Y acceptor agonist for manufacture of an epithelivun-anterius-comeae 
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expansion accelerator further. 

[0009] 

[Formula 3^ 



-o-p— 




HO 



OH 



[I] 



(** to which X is expressed with a hydrogen atom or a chemical formula [E] for n in the integer of 1-4 among a 
formula [Formula 4]) 

^'On^ y\ 

^ ^ [n] 



HO 



OH 



Rl R2 or [ being the same ] — or ~ differing — a uracil radical and a CHIMIRU radical — an adenyl radical, a xanthyl 
radical, or a guanyl radical is shown, respectively. On the uracil radical in this compound, a CHIMIRU radical, an 
adenyl radical, a xanthyl radical, and a guanyl radical Halogen atoms, such as a fluorine, chlorine, and a bromine, a 
methyl group, an ethyl group, a propyl group, The straight chain of the carbon numbers 1-6, such as a hexyl group, or 
the low-grade alkyl group of branching, a methoxy group. The straight chain of the carbon numbers 1-6, such as an 
ethoxy radical, a propyloxy radical, and a hexyloxy radical, or the lower alkoxy group of branching, Aralkyl radicals, 
such as aryloxy groups, such as aryl groups, such as a phenyl group and a tolyl group, and a phenoxy group, benzyl, 
and a phenethyl radical, hydroxyl, etc. may permute. Moreover, the amino group in an adenyl radical or a guanyl 
radical may be protected by the protective group used widely, and aryl carbonyl groups, such as a low-grade alkanoyl 
radical of the carbon numbers 2-6, such as an acetyl group and a pivaloyl radical, and benzoyl, are mentioned as an 
example of a protective group. Rl R2 An adenyl radical and a uracil radical can be mentioned as a desirable radical. 
[0010] If it is the salt permitted as physic as salts of this compound, there will be especially no limit, for example, a salt 
with organic acids, such as a salt; lactic acid with inorganic acids, such as a salt; hydrochloric acid with organic amines, 
such as salt; ammonia or diethylamine with alkali metal, such as sodium, a potassium, and calcium, or an alkaline earth 
metal, and triethanolamine, a sulfuric acid, and a phosphoric acid, a maleic acid, a fumaric acid, oxalic acid, 
methansulfonic acid, and Para toluenesulfonic acid, etc. will be mentioned. 

[001 1] These isomers are also contained in this invention although an optical isomer and a diastereoisomer exist in this 
compound. Moreover, these compounds may be solvates, such as a gestalt of a hydrate. 

[0012] PI expressed with for example, uridine 5 '-2 phosphoric-acid and adenosine 5'-2 phosphoric acid, uridine 5 '-3 
phosphoric-acid and adenosine 5-3 phosphoric acid, and a chemical formula [III] as what has the operation which was 
excellent especially among these compoxmds P4 - JI (uridine - 5*) 4 phosphoric acids or these salts can be mentioned. 
[0013] 




[0014] It has the epithelium-anterius-comeae expansion operation excellent in the sodium salt especially expressed 

with a chemical formula [IV] among these compounds. 

[0015] 
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[0016] As the term of a Prior art showed, epithelium-anterius-comeae expansion is participating in restoration of the 
Domea which received the failure according to various causes closely. Since the P2Y acceptor agonist concerning this 
invention has the outstanding epithelium-anterius-comeae expansion operation, it is useful for the therapy of various 
comea failures, so that clearly [ the below-mentioned pharmacological test ]. As an example of a cornea failure, a 
corneal ulcer, epithelium-anterius-comeae exfoliation, keratitis, etc. are mentioned. Moreover, since a substantial 
difference is not accepted by the comea and the conjunctiva in an epithelium expansion operation, if P2Y acceptor 
agonist is done so and says a restoration operation generally also not only to a comea but to a conjunctiva failure, P2Y 
acceptor agonist is useful for the therapy of an angle conjimctiva failure. 

[0017] By the way, some subtypes are known by the P2Y acceptor and it is P2Y2 also especially in it. The acceptor is 
known well. This P2Y2 The typical example of a compound of acceptor agonist is indicated by U.S. Pat. No. 
5,292,498, WO 97/No. 29756, etc. 

[0018] Although especially the medication method of the P2Y acceptor agonist conceming this invention is not 
restricted, it is desirable to prescribe a medicine for the patient as partial administration, especially ophthalmic 
solutions. 

[0019] That what is necessary is just to set up the concentration of the P2Y acceptor agonist in ophthalmic solutions 
according to a symptom, age, etc., although it is not necessary to limit especially, it is 0.01% - 10% preferably 0.0001% 
to 15%. As a dose, if eye lotions are made into an example, - [ one drop of] several drops should just apply eyewash 1 
to several times per day once, ophthalmic solutions — business besides the usual eye lotions — the time — the eye 
lotions of a dissolution mold — ****** . A pharmaceutical form may be an eye ointment. 

[0020] In addition on the occasion of pharmaceutical-preparation-izuig,-izing of the additives, such as bases for eye 
ointments, such as pH regulators, such as antiseptics, such as stabilizing agents, such as buffer-ized agents, such as 
isotonizing agents, such as a sodium chloride and potassixim chloride, sodium phosphate, dibasic sodium phosphate, 
and a sodium dihydrogenphosphate, and disodium edetate, a benzalkonium chloride, and a sorbic acid, a sodiimi 
hydroxide, and dilute hydrochloric acid, white vaseline, and a liquid paraffin, can be carried out [ **** ] with a 
conventional method if needed. 

[0021] Although the example of this invention is shown below, these examples are for understanding this invention 
better, and do not limit the range of this invention. 

[0022] 

[Example] [Pharmacological test] 

the comea of the operation male Japan white rabbit to epithelium-anterius-comeae expansion — using ~ Nishida ** - 
according to the approach (J.Cell Biol., 97, 1653-1657 (1983)), the epithelium-anterius-comeae expansion length in the 
tissue culture system of the piece of a comea was made into the index, and was examined. 
[0023] (The experiment approach) They are 37 degree C and 5%C02 in the culture medium (TCM-199) which 
includes the comea block (one groups [ six ]) started from the piece of a rabbit comea for this compoimd. It cultivated 
imder the condition for 24 hours. The comea block was fixed in ethanol-glacial-acetic-acid (volume ratio 95:5) mixed 
liquor after culture, embedding was carried out from paraffin, and the intercept was produced. After carrying out 
deparaffinization of the intercept, the hematoxylin and eosin stain was carried out and the expansion length of an 
epithelial cell layer was measured under the microscope. What was similarly cultivated with the culture medium which 
does not contain this compound as control was used. 

[0024] (Result) Table one PI P4 - JI (uridine - 5') 4 phosphoric-acid 4 sodium [DUTP-Na], Uridine 5 '-2 phosphoric- 
acid disodium [UDP-Na] and adenosine 5*-2 phosphoric-acid disodium [ADP-Na], -3 a uridine 5 - '-3 phosphoric-acid 
3 sodium [UTP-Na] and an adenosine 5' — the percentage which made control 100% shows the rate of epithelium- 
anterius-comeae expansion of each compoimd of phosphoric-acid 3 sodium [ATP-Na]. 
[0025] 
[Table 1] 
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AftS[±iif{i^ill4( (%) 


DUTP-Na (100/iM) 


118. 9 


UDP — Na (100/*M) 


115.3 


ADP-Na (IOmM) 


116. 1 


UTP-Na (IOOmM) 


12 3. 1 


ATP-Na (lOiiM) 


119.3 




10 0.0 



[0026] as the example of representation of a [example of pharmaceutical preparation] book compoxmd ~ PI P4 - JI 
(uridine - 5*) — the typical example of pharmaceutical preparation using phosphoric-acid 3 sodium [UTP-Na] and 4 
phosphoric-acid 4 sodium [DUTP-Na] uridine 5 '-3 uridine 5*-2 phosphoric-acid disodiimi [UDP-Na] is shown below. 
[0027] DUTP-Na in 1 100ml of examples lOmg sodium chloride 900mg sterile purified water Optimum dose [0028] PI 
P4 By changing the addition of - JI (uridine - 5*) 4 phosphoric-acid 4 sodium [DUTP-Na], concentration can also 
prepare 0.03% (w/v), 0.1% (w/v), 0.3% (w/v), 1.0% (w/v), and 3.0% (w/v) of eye lotions. 

[0029] UTP-Na in 2100ml of examples lOOmg sodium chloride 800mg disodium hydrogenphosphate lOOmg sodium 
dihydrogenphosphate Optimum dose sterile purified water By changing the addition of optimum dose uridine 5'-3 
phosphoric-acid 3 sodium [UTP-Na], concentration can also prepare 0.3% (w/v), 0.5% (w/v), 1.5% (w/v), and 3% 
(w/v) of eye lotions. 

[0030] DUTP-Na in 3100g of examples 0.3g hquid paraffin lO.Og white vaseline Optimum dose [0031] PI P4 By 
changing the addition of - JI (uridine - 5*) 4 phosphoric-acid 4 sodiimi [DUTP-Na], concentration can also prepare 1% 
(w/w) and 3% (w/w) of eye ointment. 

[0032] UDP-Na in 4100g of examples 0.3g liquid paraffin lO.Og white vaseline Optimimi dose [0033] By changing the 
addition of uridine 5'-2 phosphoric-acid disodium [UDP-Na], concentration can also prepare 1% (w/w) and 5% (w/w) 
of eye ointment. 
[0034] 

[Effect of the Invention] it is shown in Table 1 — as — PI of this invention P4 -3 - JI (uridine - 5') 4 phosphoric-acid 4 
sodium [DUTP-Na] and a uridine 5 ~ '-2 phosphoric-acid disodium [UDP-Na] and an adenosine 5' -2 phosphoric-acid 
disodium [ADP-Na] and a uridine 5 — '-3 phosphoric-acid 3 sodium [UTP-Na] and adenosine 5* — it is admitted that 
phosphoric-acid 3 sodium [ATP-Na] all has the remarkable epithelium-anterius-comeae expansion operation. The 
drugs which make an active principle P2Y acceptor agonist conceming this invention from the result of this 
pharmacological test do so the outstanding epithelium-anterius-comeae expansion facilitatory effect, and are useful for 
the therapy of an angle conjunctiva failure. 



[Translation done.] 
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